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COLOR CONTRAST ENHANCEMENT METHOD TO IMPROVE
TARGET DETECTABILITY IN NIGHT VISION FUSION
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HE Qing-Sheng', LING Yong-Shun®, JIN Guo-Fan'
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Mechanology, Tsinghua University, Beijing 100084 ,China;
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Abstract: Requirements on color image fusion for situation awareness and target detection tasks were analyzed based on the
characteristics of human visual system. Then a night vision fusion method was presented to improve target detectability by
enhancing color contrast between the target and the background. The proposed fusion method relates hot and cold targets to
the colors of intense red and cyan, respectively. According to the characteristics of infrared images, a color contrast en-
hancement ratio related to the divergence of the intensity of each pixel from the mean intensity of the infrared image was uti-
lized to enhance color contrast between the target and the background. The enhancing method offsets the disadvantage of
color transfer method in color contrast and improves target detectability. Experimental results demonstrate that the method
can not only pop out both hot and cold targets, but also keep details of the background well. The situation awareness and
target detectability can be improved by the method.
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Fig. 1  Night vision fusion based on contrast-enhanced color
transfer method
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Y(i,j) = Vis(i,j)

U(i,j) = Vis(i,j) - IR(i,j) (1)
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Table 1 Mean color contrast enhancement ratios for dif-
ferent regions
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Fig.2 Night vision fusion of image pair NV7404 (a)visual image (b)IR image (c)reference image (d) fusion result without
enhancement ( e)fusion result based on contrast-enhancement color transfer method (f)segmentation of IR image



284 EANPCIE - A 28 %

@

©

B3 NVIS1l EMEX ARG (o) AT REEME (b)AAMER (o) ZHEGR (d) RIMRMEEER (o) ETITHHE
bk Jibf s E R S
Fig.3 Night vision fusion of image pair NV1811 (a)visual image (b)IR image (c)reference image (d)fusion result without
enhancement ( e)fusion result based on contrast-enhancement color transfer method

= EHBES5SERBZ NGB EEXES, B
EIEHREB T B AP RERCR, R E T X
BEELARMERMS TRERNSEEBEEE
B,

A ST T 0 b BE B 9 B € A% 8 O IR LR & SR
TERBE, N A RMEEEEEE Rt Rs
B m AT 308, fE R I F 41 2. 8G Hz iy CPU,
512M WNIERTE (44T , FH Matlab F2 X trees &
BIFFBATRG . FTA 19 XFEMR B9 5 BRI R 360
x 270, Bl & ¥ERT 1. 97s. TEPT R IR 286 24 F o]
PAIBEIZ 10 /s MR A B E, R TN EHER
GLT K T W R SRR A TR .

4 HiF

A SO Y LA B R B A EE BE 3 IR R T 5 4L
SREME B HARAIE R AR IEARAT &, X8 T 5 AR
PUAE ZRGE T s AR L 3 SR OR. Tis P H iR e &
B HEHREBENTHRT 1, & XA ERE
THEmT L E, BERGRREETESRRER
B, B A BAR AT LA RIS 200458 , T H S 4050
TR 15 LLOR . Bl 6 BB X T IR RT3, R
RE T SR BT RE, AR TRESRM
HEE T BfR AR RE

REFERENCES

[1]Toet A, Walraven J. New false color mapping for image fu-

sion[ J]. Opt. Eng. ,1996,35(3) :650—658.

[2TWANG Ling-Xue, JIN Wei-Qi, SHI Jun-Sheng, et al. Re-
search on fusion schemes of multi-band color night vision
images based on opponent vision property[ J]. J. Infrared
Milim. Waves( EWEE , EHH, ARE, % EFHHMU
FRHERN BB AR S JT RIS AN S BRI
23) ,2006,25(6) :455—459.

[3]Zhang Zhong, Blum R S. A categorization of multiscale de-
composition-based image fusion schemes with a performance
study for a digital camera application{J]. Proc. IEEE,
1999,87(8) :1315—1326.

[4]Piella G. A general framework for multiresolution image fu-
sion: From pixels to regions [ J]. Information Fusion,
2003 ,4:259—280.

[5]LIU Sheng-Peng, FANG Yong. Infrared image fusion algo-
rithm based on contourlet transform and improved pulse cou-
ple neural network[ J]. J. Infrared Milim. Waves( X\ E5MH8,
FH. #T Contourlet ZE# #l IPCNN HIRI S B Lk R HE
RSO RE GRS RN A5 EKIER

. 1#),2007,26(3) :217—221.

[6]WANG Ling-Xue, SHI Shi-Ming, JIN Wei-Qi, et al. Color
fusion algorithm for visible and infrared images based on
color transfer in YUV color space[ J]. Proc. SPIE,2007,
6787 :67870S-1-7.

[7]1Zheng Yu-Feng, Essock E A. A local-coloring method for
night-vision colorization utilizing image analysis and fusion
[J]. Information Fusion,2008,9(2) .186—199.

[81SHI Jun-Sheng, JIN Wei-Qi, WANG Ling-Xue. Study on
perceptual evaluation of fused image quality for color night
vision[J]. J. Infrared Milim. Waves( A4, &HEH,
WE MM AU AR SRR ERNERHR. O
ShEEXKIFFM) ,2005,24(3) :236—240.

[9]Lanir Y. Comparing multispectral image fusion methods for
a target detection task [ D]. Dissertation of Ben-Gurion U-
niversity of the Negev, 2005.



